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INTRODUCTION
The eastward enlargement of the EU poses a major challenge for both the current member countries (EU15) and the candidate countries (CC12) who have to integrate their national economies with rather different structures. The applicant countries have to combine the transition processes with simultaneous adjustment to the requirements of accession. Coping with these tasks is certainly not easy. The transition from a command to market economy is a special case of economic, social and political development of the countries, and each accession country's economic structures and institutions have to be gradually brought in line with the requirements of full EU membership. For most candidate countries accession to the EU means reintegration into Europe.
According to Andreas Cornett (2002) , the process of reintegration into the European economic and political system has two interrelated aspects, namely, internal domestic transformation and external relationship with the regional and global economic system. Both these aspects largely determine the economic growth and international economic relations of the countries and are crucial for the estimation of the future economic parameters.
The paper focuses on the external aspects of the reintegration process in the context of EU eastward enlargement. The external aspects of reintegration have at least two main factors that bring about a new division of labour in Europe: these are international trade (export and import flows) and foreign direct investments (FDI). These two groups of factors are also the main indicators which characterize economic openness and the level of international integration.
The most expedient economic factor in pushing economies into integration is international trade. Significant changes in regional trade patterns have prompted economists to pay more attention to the development of theoretical considerations and empirical approaches which would enable them to explore international trade flows and the role played by regional integration in the development of bilateral trade relations between countries. International trade flows are often considered to be indicators of links between the economic centres of the region, thus representing links between the economic and spatial concepts. Therefore the approach based on implementing the law of gravity for the study of international trade flows has been widely used in recent years. The previous studies have shown that the gravity equation is the most successful model for explaining regional trade patterns, which incorporates theoretical and empirical advantages related to it (see Baldwin 1994; Eichengreen and Irvin, 1998; Feenstra, 1998; Estevadeordal, Frantz and Taylor, 2002) .
The paper aims to explore bilateral trade flows between the countries that are involved in the EU eastward enlargement process, the current EU members and the candidate countries, using a gravity model based approach. In some sense this paper represents development of the main issues presented in the author's previous HWWA discussion paper (the Discussion Paper No 180) about exploring the possibilities of using the knowledge resulting from the law of gravity as a universal law of nature for analyzing the integration processes unfolding in the Baltic Sea region (BSR) countries in the field of international trade (Paas, 2002) . This paper focuses on studying bilateral trade flows in the context of EU eastward enlargement using a gravity model based approach and laying emphasis on the BSR as a regional cluster of the countries that are involved in this enlargement process. The Baltic Sea Region (Denmark, Germany, Sweden, Finland, Norway, Poland, Estonia, Latvia, Lithuania and Russia) has become one of the most competitive economic regions in Europe due to its favourable location between East and West and the dynamic interdependence between transition and integration (see also World Competitiveness Yearbook, 2002).
The fall of the iron curtain has remarkably changed the spatial structure of the BSR and has affected both the transition economies and the industrialized economies of the region (see also Bröcker and Herrmann (eds.), 2001; Cornett and Iversen, 1998) . The positive integration effect of the countries around the Baltic Sea has been particularly significant in the case of the small Baltic economies in transition (Estonia, Latvia and Lithuania). Needless to say that the Baltic States are the only former Soviet republics among the EU accession countries.
The main body of the paper falls into three parts. Section II views shortly the role of the BSR in the export and import flows of EU15 and CC12. Section III presents the main empirical results obtained by using the gravity approach for exploring the bilateral trade flows of the current EU members and the candidate countries, paying attention to defining the possible regional clusters that influence the bilateral trade relations and to analyzing the stability of the gravity equations explaining the behaviour of the bilateral trade flows of EU15 and CC12. In Section IV the bilateral trade flows within the BSR countries are analyzed, emphasizing the role of the BSR in the Baltic transition and integration processes. The empirical part of the paper draws mainly on the IMF's trade statistics, and the data of the World Bank and the Baltic States' statistical offices.
EU EASTWARD ENLARGEMENT AND THE ROLE OF THE BALTIC SEA REGION IN INTERNATIONAL TRADE FLOWS

EU eastward enlargement and reintegration
The EU candidate countries (CC12) of the next rounds of enlargement (eastward enlargement) form two groups: 1) the Luxembourg group of candidate countries (formed in 1997): Poland, the Czech Republic, Hungary, Estonia, Slovenia, Cyprus, and 2) the Helsinki group of candidate countries (formed in 1999): Latvia, Lithuania, Bulgaria, Romania, Slovakia and Malta.
According to the recent negotiations, the first round of eastward enlargement in 2004 involves ten candidate countries out of twelve. Bulgaria and Romania will have a chance to join during the next round of enlargement.
The majority of the candidate countries (excluding Malta and Cyprus) are post-socialist countries and former members of the Soviet-led Council for Mutual Economic Assistance (CMEA), while three of them, the Baltic States of Estonia, Latvia and Lithuania are former republics of the Soviet Union. Due to their historical background, the European post-socialist countries have some experience of developing under market economy conditions. Thanks to the experience they gained in the framework of the CMEA, these countries are also familiar with the main principles of integration. The traditional principles of integration in the former CMEA were based on the exploitation of scale economies in the competitive sectors of the countries involved, according to common plans within the framework of the socialist division of labour (see also Robson, 1987; Artis and Lee (eds), 1997) . Hence, for most of the candidate countries accession to the EU means reintegration into Europe. The reintegration processes have also altered the spatial dimensions.
In the development of the spatial processes and reintegration of the post-socialist countries into Europe a remarkable role belongs to the countries around the Baltic Sea. The Baltic Sea region is a non-homogenous region. It consists of two groups of countries; on the one hand, there are the industrialized countries Finland, Sweden, Denmark, Norway and Germany, and on the other, the transitional countries Estonia, Latvia, Lithuania, Poland and Russia. On the basis of their relationship with the European Union, the BSR countries can be divided into three groups. All the transitional countries except for Russia belong to eastward enlargement, while all the industrialized countries except for Norway already belong to the EU. The third group is thus made up by the EU-associated industrialized Norway and the non-associated transitional Russia.
After the fall of the iron curtain the Baltic Sea region became an integral part of Europe's spatial development. Subsequently, significant changes have been taking place in this region, affecting the political landscape and economic system of Northern Europe. The adjustment processes with accompanying changes in the economic and political development of Northern Europe are also supported by the EU. Namely, the Northern Dimension programme of the EU is aimed at promoting regional co-operation between the EU member states, candidate states and non-EU-member states. The Northern Dimension activities take place within the framework of the existing contractual relations and regional organizations, including the Nordic Council, the Barents Euro-Arctic Council and the Barents Regional Council.
International trade flows of the Baltic Sea region countries
The BSR countries' role in trade relations between EU15 and the candidate countries is remarkable. Unquestionably, the share of the BSR countries' export and import flows in the trade flows of the EU and candidate countries varies greatly, depending on their population numbers, location, level of infrastructure and also various factors that are not always directly measurable. Tables 1 and 2 show the data about the share of the BSR in the export and import flows of EU15 and CC12 .
The range of variability according to the population numbers within EU15 is 81.9 million (the smallest EU member country is Luxembourg and the biggest is Germany). According to the BSR share in the trade flows of the current EU member countries, this range is 40.4% in imports (differences between Ireland and Finland) and 34.6% in exports (differences between Germany and Denmark). Among four EU member states (Austria, Denmark, Finland and Sweden) more than one third of the export and import flows belongs to the BSR. The population numbers of these four countries are below the EU average. The bivariate correlation coefficients indicating the linear relationship between the population numbers of the EU member countries and the share of BSR in their export and import flows are respectively -441 (statistically significant at α=0.1) and -0.639 (statistically significant at α=0.01). Thus the role of the BSR in developing bilateral trade relations is more remarkable in the case of small than large EU member states. The significance of regional integration is particularly evident for the EU member countries from the BSR and also for Germany's neighbouring Austria.
The role of the BSR is also visible in the development of bilateral trade relations between the candidate countries from the BSR (Poland, Estonia, Latvia and Lithuania) and the Czech Republic, the candidate country having close neighbourhood with Germany. The range of variability of the BSR's share in the import and export of the candidate countries' trade flows is even higher than this range is in the case of the EU member states. The range indicator is 55.1% for the import and 63.8% for the export flows (differences between Malta and Estonia).
The role of the BSR is most remarkable for the three Baltic States, transitional countries with small open economies ( Table 3 ). The main trading partners for the Baltic States are capitalabundant countries around the Baltic Sea, such as Germany, Sweden and Finland (see also Figure 1 ). In the import flows of Latvia and Lithuania the dominating role still belongs to Russia. The The BSR's role is noteworthy also for Norway and Russia. About one quarter of Norwegian exports go to the BSR countries and more than forty percent of imports come from this region. Russian import and export flows from and to the BSR countries form more than one fifth of the respective trade flows of the country.
BEHAVIOUR OF INTERNATIONAL TRADE FLOWS IN THE CONTEXT OF EU ENLARGEMENT
Some theoretical considerations of using gravity models for studying EU enlargement processes
In order to explore bilateral trade flows of the countries involved in the EU eastward enlargement processes a gravity model based approach is used. Starting in the 1860s when H.
Carey first applied Newtonian physics to the study of human behaviour, the gravity law based approach has been widely used in the social sciences. Thus, a gravity model is a mathematical model based on analogy with Newton' gravitational law which has been used to account for aggregate human behaviour related to spatial interaction (see Send and Smith, 1995) . Gravity model based studies have achieved empirical success in explaining various types of inter-regional and international flows, including labour migration, commuting, customers and international trade.
Newton's law states that the attraction force between two bodies is directly related to their size and inversely related to the distance between them. Thus, interaction (I ij ) between entities i and j is a function of repulsive forces (R i ) at i and attractive forces (A j ) at j, and an inverse function of distance (or friction) (D ij ) between i and j:
In the gravity equation used for exploring international trade flows the interaction volume (I ij )
is represented by the trade flows from the country i to the country j. R i is a parameter representing factors which are associated with "leaving" i, for instance, the population numbers and/or the GDP of the exporting country i. A j is a parameter representing attractive factors related to the importing country j. In the case of bilateral trade relations the export of the country i equals the import of the country j. D ij is the distance between the trading countries i and j.
The gravity model of international trade was developed independently by Jan Tinbergen (1962) and Pentti Pöyhönen (1963) . In this basic form of the gravity model, the amount of trade between two countries is assumed to be increasing in their sizes, as measured by their national incomes, and decreasing in the cost of transport between them, as measured the distance between their economic centres. Following this work, Hans Linnemann (1966) included population as an additional measure of country's size. This model is sometimes called "the augmented gravity model" (Cheng and Howard, 2002) . It is also common to specify the augmented gravity model using per capita income (or per capita GDP). The population expresses the size of a country as well as the size of its economy. Per capita income expresses the level of economic development. Thus, the size of economy and level of economic development are the main attractive forces or pull factors of bilateral trade flows.
The main push factor is the distance between the trading partner's countries.
The theoretical considerations for using gravity models to explore international trade flows have been widely discussed and developed (Tinbergen 1962; Linnemann, 1966; Anderson, 1979; Bergstrand, 1985 Bergstrand, , 1989 Bergstrand, and 1990 Deadorff, 1984 Deadorff, , 1995 Deadorff, and 1998 Keller, 1998 and Anderson and Wincoop, 2001; Harrigan, 2001; Hanson and Xiang, 2002; Cheng and Wall, 2002) .
The use of gravity equations is widespread despite of the fact that they have, until recently, tended to lack strong theoretical bases. Thanks to various modelling refinements and their application to debates about theoretical foundation of the gravity equation, this model has established itself as a serious empirical tool for exploring regional trade patterns. Evenett and
Keller (2002), among with Deardorff (1998), evaluate the usefulness of gravity models also in testing alternative theoretical models of trade. The recent flurry of theoretical work has led
Jeffrey Frankel (1998, p.2 ) to say that the gravity equation has "gone from an embarrassment of poverty of theoretical foundations to an embarrassment of riches" (see also Cheng and Wall, 2002, p.2) . Needless to remember that the gravity equations built for exploring international trade flows fit the data remarkably well.
Despite continuing discussions and some uncertainty about the foundations of the gravity model, one can summarize that the theoretical considerations of the gravity models base on 1) microeconomic foundations, 2) trade theories and 3) new economic geography. These theoretical foundations are also acceptable when exploring the changes in international trade patterns during the transition and European integration processes laying emphasis on possible regional clusters of countries within the common Europe.
The gravity model has been used widely as a baseline model for estimating the impact of a variety of policy issues, including regional trading groups, currency unions, political blocks, various trade distortions and agreements, border region activities and also historical linkages.
Owing to comparative advantages, habits, tastes, infrastructure and technology, regions with common border and/or similar historical background may be natural trade partners. Borders often tend to be formed around populations that are relatively homogenous, have similar tastes and habits, common historical background, and in which the regional economies are linked. The associated regions may create common rules to protect themselves from external shocks.
Growing empirical literature finds that historical linkages are important determinants of international trade flows (Frankel, Stein and Wei, 1995; Frankel, 1977; Eichengreen and Inrwin, 1998) . Lagged bilateral trade flows are significant in determining current trade in a large cross-section of countries, after controlling for income and distance. This means that past trade linkages adjust slowly to new conditions. The current EU members have already created a well-integrated market among themselves and they are maintaining stronger trade links with each other than with the countries that will join later. This fact must also be taken into consideration when analysing EU eastward enlargement processes.
In the gravity models, all these considerations and policies are modelled as deviations from the volume of trade predicted by the baseline gravity model (which expresses the impact of traditional gravitational forces), and, in the case of regional integration, they are captured by dummy variables.
Gravity equation and data
The basic gravity equation estimated in the paper consists of the main pull and push factors (gravitational forces) influencing bilateral trade flows:
where Y ij -export from country i to country j (or import from country j to country i);
(POP) i and (POP) j -populations of the exporting (i) and importing (j) countries, respectively (or home (i) and host (j) countries);
(GDPpc) i and (GDPpc) j -gross domestic product per capita of the exporting (i) and importing (j) countries, respectively;
(DISTANCE) ij -the distance in kilometers between the countries i and j (the flight distance between the capitals of the countries);
It is predictable that the main pull factors for developing bilateral trade flows are the size of economy and the level of economic development of the trading partners. The size of economy is expressed by the population numbers and the level of economic development by the GDP per capita. The main push factor is the distance between the trading countries, which expresses not only transportation costs but also other possible conditions that may influence their bilateral trade relations (cultural traditions, common or similar language, etc).
Several authors have discussed how to use the GDP data for estimating gravity equations;
whether to use GDP(PPP) (PPP -Purchasing Parity Power) or GDP(MER) (MER -Market Exchange Rate) (see also Gros and Consiarz, 1996; Baldwin 1994 and Cornett and Iversen 1998; Iversen, 1998 (GDP(PPP) lies somewhere between the two approaches, and it is impossible to settle this matter on a purely theoretical basis (Iversen, 1998, p. 273) . ). Previous results of modelling bilateral trade flows between the countries of the Baltic Sea Region using the data of the year 1998 show that the statistical estimations are the best in the equations with GDP(PPP) (Paas, 2001 and . 
The empirical results
The estimation results 1 of the basic gravity equation (2) without dummies allow us to conclude that the behaviour of bilateral trade flows in the countries involved in EU enlargement (EU15 +CC12) is in accordance with the normal gravitational rules aiming to link economic and spatial concepts (Table 4) . Table 5 and Appendixes 1 and 2). The statistically significant coefficient of the Baltic Sea region dummy (Dummy 1) is 0.924.
This suggests that the Baltic Sea Region countries' bilateral trade flows are on average 2.5 times larger than trade flows outside the region after controlling for size of economy, the level of economic development, distance and other dummies.
The coefficient of the border dummy (Dummy 2) is also statistically significant and it indicates that bilateral trade flows between the border countries are 1.5 times larger than trade flows between other countries (ceteris paribus).
The statistically significant coefficient of the East-West dummy is negative, which suggests that East-West trade flows are on average only about 0.7 times as large as other trade flows are under the ceteris paribus conditions. Thus, the biggest is the BSR bias.
Until now the effect of regional dummies was assumed to be constant, irrespective of the partner countries' population numbers and their level of economic development. Table 6 . The results indicate that in the case of the BSR, the influence of the population numbers is negative for both the exporting as well as the importing countries. The influence of per capita GDP is statistically insignificant. In the case of the East-West trade relations, the level of Table 5 ) and also over specification without the dummies (Model 1, see Table 4 ).
Some empirical evidences of modelling bilateral trade flows within EU15 and CC12
The sample of data characterizing bilateral trade flows of the countries that are involved in the EU eastward enlargement processes comprises the datasets of two groups of countries, EU15 and CC12. In order to test the assumption that the trade flows of the two groups of countries behave in a similar fashion, Chow test statistics was used. This allowed us to compare the regression coefficients´ stability of the estimated gravity equations (3).
The estimation results allow us to conclude that the assumption about the occurrence of behavioural differences between the bilateral trade flows of EU15 and CC12 can be accepted.
We reject the hypothesis about the stability of the estimated gravity equations' parameters (the gravity equations for a) EU15+CC12, b) EU15, and for c) CC12).
In order to compute Chow statistics, separate gravity equations were also estimated for EU15 (Model 5) and CC12 (Model 6) ( Tables 7 and 8 ).
In the case of trade relations of the current EU member states, the level of economic development expressed by per capita GDP of the exporting country has the most significant positive impact on bilateral trade flows. We can see that 1% increase in the exporting country per capita GDP, the bilateral trade flows on average increase by about 1.6% on the ceteris paribus conditions. In the case of importing country the respective coefficient of elasticity is only about 0.3 % (table 7) . Distance has the most significant impact on bilateral trade flows of the candidate countries (CC12), and this impact is as expected negative. The impact of the trading partners' countries size and level of economic development is positive. The respective elasticity coefficients are about 1.4 in the case of exporting countries and about 0.7 of importing countries' per capita GDP (table 8) .
Comparing modelling results presented in the tables 7 and 8, it is possible to summarize that the negative impact of distance on bilateral trade flows is more significant in the case of the candidate than the EU current member countries. The size of trading partner's countries' population has almost the same impact on bilateral trade flows in the case of both exporting and importing EU15 countries (the respective coefficients of elasticity are 0.97 and 0.91).
The elasticity coefficients of CC12 trade flows regarding exporting and importing countries' size are different: respectively 0.72 and 53 (table 8) .
The EU15 countries have statistically significant (α=0.05) BSR and border countries' biases (respectively about 1.8 and 1.5). In the case of CC12 countries the BSR and border countries' dummies are statistically significant only at the level of significance 0.1. The evidence of cross-border trade relations and Baltic Sea regional cooperation is stronger in the current EU members than the candidate countries.
REGIONAL INTEGRATION WITHIN THE BALTIC SEA REGION
Modelling bilateral trade flows between the Baltic Sea region countries
The gravity equations estimated in the previous section of the paper allowed us to conclude that there is a regional cluster of the BSR countries that support development of bilateral trade flows between the countries involved in the EU eastward enlargement processes. In this part of the paper we will test the assumption that the BSR also consists of regional clusters that support developing bilateral trade relations within the region. We assume that there are regional clusters of the Baltic (Estonia, Latvia, Lithuania) and Nordic (Finland, Sweden, Denmark, Norway) countries, which also have an institutional umbrella that supports the integration processes between these countries: the agreement "5+3" (NB8) promoting cooperation between the Nordic and the Baltic countries.
Thus, the regional dummies placed into gravity equation (3) are the following:
• DUMMY 1 (Baltic Dummy)-designating that the trade partners are the countries of the Baltic States Region;
• DUMMY 2 (Nordic (BSR) Dummy) -designating that the trade partners are the Nordic countries.
The gravitation equation is estimated using data of ten BSR countries (including also Norway =0. 860; F=15.9, k=8; m=2; n=90) .
The estimation results of equation (3) for the BSR countries are presented in Table 9 The integration processes within the BSR have also supported the region's industrialized countries, helping them adjust to the radical changes that followed the break-up of the iron curtain. The industrialized countries gained a wealth of experience in how to penetrate new markets and how to develop economic co-operation with Russia and other post-socialist countries.
Reintegration processes of the Baltic States
The • The Baltic Assembly, a structure for co-operation among the three parliaments, maintains relations with international and regional organizations, notably the Nordic Council.
• The Baltic Council of Ministers (BCM), the "5+3" (NB8) promotes co-operation between the Nordic and Baltic Countries.
• The Council of the Baltic Sea States (CBSS) intensifies co-operation and co-ordination among the Baltic Sea States. 
CONCLUDING REMARKS
The main feature characterizing the European Union's eastward enlargement processes is integration of national economies with different historical backgrounds and structures. For most candidate countries accession to the EU means reintegration into Europe -this also alters the pertaining spatial dimensions. In order to establish links between the economic and spatial concepts of integration and to explore the regional trade patterns of the countries involved in EU eastward enlargement a gravity model based approach was used in the paper. problems that are sometimes difficult to solve by rather poor countries.
The integration within the BSR has played a significant role in supporting the adjustment processes of the transitional countries of the region and in making the economies of these countries competitive to follow the requirements of EU enlargement processes. The future of the BSR countries' integration will be an interesting field to study that ensues from the real processes of EU eastward enlargement.
Appendix 1
The Model4. The gravity equation includes basic variables, statistically significant dummies and interaction variables.
Model 5. The gravity equation estimated for EU15.
Model 6. The gravity equation estimated for CC12.
Model 7. The gravity equation estimated for the BSR countries (Denmark, Finland, Germany, Estonia, Latvia, Lithuania, Poland, Russia, Sweden).
